The absence of palmar digital triradius d (ADTd), a rare dermatoglyphic trait, was examined in 2,68l Japanese families. The frequency of individuals with this trait was 0.62~, but no sex difference was found. It appears more frequently on the left palm than the right and the bilateral occurrence seems to be more often in familial cases than sporadic ones, It was suggested that the ADRd is transmitted and expressed in a mode of multifactorial inheritance. From the present results and reported cases, the threshold is considered to be shifted by various developmental conditions such as congenital anomalies, familial occurrence and, possibly, twinning.
INTRODUCTION
The absence of palmar digital triradius d (ADTd) is a rare dermatoglyphic trait, especially so in whites (Cummins and Midlo, 1961 ; David, 1978; Sharma, 1979; Rosa, 1979; Gupta et aI., 1984) , but it appears somewhat more frequently in the Japanese (Kasai, 1951a, b; Okajima et al., 1982) . As the genetic analysis of such a rare characteristic requires a large number of familial samples, the genetic features of this trait have remained unclarified, except for few familial occurrences (Holt and Sharma, 1977; Abdullah, 1979; Wertelecki et al., 1980) . However, some genetic and environmental influences on the expression have been suggested by a study on twins and their parents (Okajima et al., 1982) .
In this report, we have examined the occurrence of ADTd in 2,681 Japanese families from the genetic viewpoint.
MATERIALS AND METHODS
The subjects of this study were palm prints from 2,681 Japanese families composed of both parents and one or more children. These samples were collected by the late Prof. T. Furuhata in the 1930's and are now in the possession of the Department of Forensic Medicine of the Tokyo Medical and Dental University. The subjects comprise 5,986 males, including 2,68l fathers and 3,305 sons, and 5,533 females, including 2,681 mothers and 2,852 daughters. The materials used in this study also include palm prints of 2,500 individuals that were reported by Kasai (1951a, b) .
The ADTd was classified by the same criteria as in the previous paper (Okajima et al., 1982) .
RESULTS

Frequency of ADTd
The frequency of the ADTd is shown in Table 1 . The number of individuals with ADTd on one or both palms is 37 (0.62~o) for males and 34 (0.61 ~o) for females, with no sex difference being found (p>0.95).
The occurrence of ADTd on the left palm, 34 for males and 30 females, is significantly higher than the right, eight and nine, respectively (p < 0.001).
Comparison of frequencies between the present and twin materials
The occurrence of ADTd was compared between the present study and the twins and their parents in the previous report (Okajima et al., 1982) (Table 2 ). The frequency in the twins, 21/2,020 (1.04~), is higher than that in the present subjects, 71/11,519 (0.62~o), at the significantly level (z2=4.56, 0.05>p>0.02). However, No. of siblings 
Occurrence of ADTd in.families
The combination of parents with and without the ADTd and the segregation in the children are presented in Table 3 , both sexes pooled, as no sex difference was observed.
M. OKAJIMA and C. IWAYANAGI Among 6,064 children from 2,644 families in which neither parents had ADTd, the absence was found in 32 children from 30 families, two each of them being sibs in two families. In 87 children from 37 families in which one parent presented ADTd, the absence was found in two children from two families. There were no families in which both parents had ADTd.
Bilateral occurrence of ADTd
Among 71 individuals with ADTd, including both parents and children, 63 were single occurrence and eight were familial. The latter comprises two parent-child combinations, i.e., father and son and mother and son, and two pairs of sibs, i.e., two brothers and two sisters. Among these eight familial cases, two showed bilateral occurrence, i.e., one mother and one son from different farnilies. The bilateral occurrence in the familial cases, 2/8 (25%), is higher than the single cases, 8/63 (13%).
In the twin materials reported by the present author (Okajima et al., 1982) , bilateral occurrence was observed in two among 28 cases with ADTd. One of the two cases was a monozygotic twin and the co-twin presented ADTd on the left palm. The other case was a dizytotic twin, but the co-twin did not possess ADTd on both palms and the parents were not examined.
DISCUSSION
As previously reported in Japanese twins and their families (Okajima et al., 1982) , it was demonstrated by monozygotic twins that the penetrance of the ADTd is very low. When the present and previous data are combined (Table 4) , the frequency of ADTd in the children from the parents of which one also presented the ADTd is 4/101 (3.96%) and higher than that from the parents in which none had the ADTd, 41/6,886 (0.60%), at the significant level (7.2=12.74 after Yates' correction, p<0.001). This indicates a genetic influence on the appearance of the ADTd.
However, the low recurrence ratio in the children does not support the mode of dominant inheritance with a relatively high penetrance. Then, the mode of auto- Table 4 . Occurrence of ADTd in children from different combinations of parents. Data from the present study and 418 twin families (Okajima et al., 1982) are combined. somal recessive inheritance was examined by applying the Weinberg's proband method. From Table 3 , offspring were pooled from families in which both parents did not possess ADTd but at least one child had this trait. The occurrence of ADTd in offspring other than probands is 2/48=0.02. This is much smaller than the expected value, 0.25. Therefore, the inheritance by a recessive gene is negligible. These results suggest that the trait is transmitted in a mode of multifactorial inheritance as other dermatoglyphie characteristics (Katayama, 1980 (Katayama, , 1981 . Absent triradius d is occasionally observed in various kinds of congenital disorders. For example, it was reported in three children of a family with hand malformation of syndactyly type V (Robinow et al., 1982) , three of 800 patients with congenital heart disease (CHD) (David, 1978) , a case of 4q trisomy (Yoshida et al., 1978) , a case of abnormality of chromosome 15 (Kelly et al., 1969) , two cases of 49,XXXXY constitution, three cases of other miscellaneous disorders (David, 1978) , and two of 12 Kabuki make-up syndrome patients (Niikawa et al., 1982) . Thus the occurrence is sporadic and the pathognomonic criteria have not yet been established. However, the fact that among these reported cases, the bilateral expression was observed in three syndactyly patients, one case of familial CHD, two cases of autosomal chromosome anomalies, one case of 49,XXXXY and one of Kabuki make-up syndrome patients, suggests a relatively higher occurrence in congenital anomalies than in normal populations.
From these clinical findings in reported cases and the present data, the threshold concerned to the expression of ADTd as well as the bilateral occurrence is considered to be shifted by various developmental conditions such as congenital anomalies, familial occurrence and, possibly, in twinning.
